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@ Compressible bone staple. 

(57) A bone staple comprises first and second staple legs 
(12.14) and a slidably adjustable ratchet mechanism (16,18) 
coupling the legs together and for lockably positioning them a 
selected distance apart, thereby facilitating the application of 
compressive forces between the ends of a bone joined 
together with the staple. 
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Description 

COMPRESSIBLE BONE STAPLE 



This application pertains to bone grasping and 
fastening systems, in particular bone staples for use 
in surgical orthopaedic procedures. 5 

The prior art has evolved a variety of bone staples 
for use in surgical osteotomy procedures. Such 
staples conventionally have a pair of staple legs 
which are driven into the opposing ends of the bone 
segments which are to be joined together, and a w 
mechanism for forcing the ends of the bones 
together. United States patent No. 3 t 862. 631 issued 
28 January, 1975 for an invention of Roger Tilston 
Austin entitled "Surgical Implants" is typical of the 
prior art. Austin's "implant" takes the form of a 15 
staple with first and second legs. The first leg has a 
threaded projection which may be screwed into a 
threaded barrel provided on the second staple leg. 
The threaded projection on the first staple leg is 
made sufficiently long that it protrudes through the 20 
threaded barrel on the second staple leg, thereby 
facilitating the threaded fastening of a spring washer 
and a pair of lock nuts on the protruding end of the 
threaded projection. Once the staple has been 
driven into the bone, the lock nuts are tightened to 25 
draw the staple legs and thus the bone segments 
together. There are however a number of shortcom- 
ings to this arrangement. For example, bone staples 
are preferably made as small as reasonably practical 
to avoid undue patient discomfort caused by 30 
protrusion of staple components beneath the skin. 
Accordingly, the lock nuts of the Austin staple are 
comparatively small; however this makes it difficult 
to tighten the lock nuts at the surgical sight, thus 
potentially enabling slippage of the bone segments 35 
relative to one another, or dislodgement of the 
staple. Moreover, it is difficult to apply adequate 
compressive forces between the ends of the bone 
without stripping the lock nuts. Austin's bone staple 
also has a relatively high profile. That is, the lock 40 
nuts, spring washers, threaded barrel and threaded 
projection of the staple must all be left protruding 
above the bone after the staple has been inserted. 
This can cause considerable patient discomfort and 
pain. 45 

According to one aspect of the invention, there is 
provided a bone staple comprising first and second 
staple legs and a slidably adjustable ratchet means 
for coupling the legs together and for lockably 
positioning them a selected distance apart from one 50 
another. 

Embodiments can be designed to provide a bone 
staple which can be easily manipulated by the 
surgeon to apply considerable compressive forces 
between the ends of bone segments joined together 55 
with the staple; which is not prone to slippage or 
dislodgement after placement; and which has a low 
profile, thus minimizing patient discomfort. 

In one embodiment, the ratchet means comprises 
a first tooth member affixed to the first leg to project 60 
at an angle therefrom; a guide member affixed to the 
second leg to project at an angle therefrom, the 
guide member for coupling with the first toothed 



member, thereby. positioning the first leg relative to 
the second teg; and a second toothed member 
coupled to the guide member for ratchetably 
engaging the first tooth member. 

In a basic tarsal osteotomy staple the first toothed 
member projects from the first leg at an angle of 
about 90° and the guide member projects from the 
second leg at an angle of about 90°. 

In any embodiment of the invention the first 
toothed member preferably ratchetably engages the 
second toothed member inside the region between 
the first and second members. 

A shield means may be provided on the guide 
member for preventing fouling of the region in which 
the first toothed member ratchetably engages the 
second toothed member. 

Gripping means may be provided on the first and 
second legs respectively for gripping of the staple by 
a staple manipulating tool. 

A reinforcing means may be affixed between the 
first leg and the first toothed member in order to hold 
the first leg in position relative to the first toothed 
member when force is applied to the bone staple. 
Similarly, a reinforcing means may be affixed 
between the second leg and the guide member for 
holding the second leg in position relative to the 
guide member when force is applied to the bone 
staple. 

The staple legs may each be provided with 
retention means such as barbs for retaining the legs 
within bone into which the staple is driven. 

The staple legs may be of different lengths and 
they may be of different cross-sections. For 
example, a metatarsal osteotomy staple would 
preferably have rounded legs of different lengths. 

In a metatarsal osteotomy staple a hooked 
projection may be provided on the end of either or 
both staple legs. 

In a high tibial osteotomy staple first toothed 
member may be stepped. An aperture may be 
provided in the stepped member for passage of a 
wire therethrough. The ends of the wire may be 
fastened over the second staple leg to hold the 
staple firmly in position. 

The invention also provides a "bone staple kit" 
comprising a range of components which the 
system may use to construct a custom staple to suit 
a particular surgical procedure. For example, a bone 
staple may be constructed by providing first and 
second staple legs, each having an attached 
apertured guide member. A first toothed member is 
provided for slidable insertion within the guide 
members and second and third toothed members 
are provided for ratchetable engagement with the 
first toothed member to hold it in position relative to 
the first and second staple legs respectively. 

For a better understanding of the invention and to 
show how the same may be carried into effect, 
reference will now be made, by way of example, to 
the accompanying drawings, in which: 
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Brief Description of the Drawings 



Figure 1 is a partially fragmented, exploded 5 
pictorial illustration of a tarsal osteotomy bone 
staple in accordance with the invention. 

Figure 2 is an exploded front elevation view of the 
components which comprise the staple of Figure 1. 

Figure 3 is a side elevation view taken with respect 10 
to line 3-3 of Figure 2. 

Figure 4 is a side elevation view taken with respect 
to line 4-4 of Figure 2. 

Figure 5 is a cross-sectional front elevation view 
taken with respect to line 5-5 of Figure 4. 15 

Figure 6 is a pictorial illustration of an assembled 
staple comprising the components illustrated in 
Figures 1 through 5. 

Figure 7 is an exploded pictorial illustration of a 
metatarsal osteotomy staple in accordance with the 20 
invention. 

Figure 8a is a pictorial illustration showing how the 
staple of Figure 7 may be placed at the surgical site. 

Figure 8b is a pictorial illustration showing 
placement of an alternative metatarsal osteotomy 25 
staple at the surgical site. 

Figure 9 is a pictorial illustration of a high tibial 
osteotomy staple in accordance with the invention. 

Figure 10 is a pictorial illustration of an alternative 
high tibial osteotomy staple in accordance with the 30 
invention. 

Figure 11 is a pictorial illustration of one embodi- 
ment of a knee fusion staple in accordance with the 
invention. 

Figure 12 is a pictorial illustration of a few 35 
components which together comprise a portion of a 
staple kit from which a staple having selected 
characteristics may be assembled. 

Figures 13a through 13i illustrate the sequence of 
steps in which an osteotomy may be performed with 40 
the aid of a staple like that depicted in Figure 9 or 10. 

Basic Tarsal Osteotomy Staple 

Figures 1 through 6 depict one embodiment of a 45 
basic tarsal osteotomy staple generally designated 
10. Staple 10 has first and second staple legs 12, 14 
which may be driven into the bone segments which 
are to be joined with the staple. A slidably adjustable 
ratchet means is provided for coupling first and 50 
second legs 12, 14 together and for lockably 
positioning the legs a selected distance apart from 
one another. More particularly, the ratchet means 
comprises a first toothed mem ber 16 affixed to first 
leg 12 to project at an angle therefrom. As depicted 55 
in the drawings, first toothed member 16 projects 
from first leg 12 at an angle of about 90° in the basic 
tarsal osteotomy staple, although this angle may, if 
circumstances require, be varied to accomodate 
particular surgical techniques. The ratchet means 60 
also comprises a barrel-like guide member 18 which 
is affixed to second leg 14 to project at an angle 
therefrom. In the basic tarsal osteotomy staple, 
guide member 18 projects from second leg 14 at an 
angle of about 90° , although this angle may also vary 65 



to accomodate particular surgical techniques. Guide 
member 18 has a longitudinal aperture 20 through 
which first toothed member 16 may be slidably 
advanced to couple guide member 18 with first 
toothed member 16, thereby positioning first leg 12 
relative to second leg 14. Longitudinal aperture 20 
and first toothed member 16 are shaped and sized 
such that first toothed member 16 is snugly, slidably 
received within longitudinal aperture 20. The ratchet 
means further comprises a second toothed member 
22 which is coupled to guide member 18 (for 
example, by spot welding the inner surface of 
downwardly projection lug 24 to the outer surface of 
second leg 14) such that member 22 projects along 
trough 26 provided inside the base of guide member 
18 and such that the teeth 28 of member 22 project 
upwardly into longitudinal aperture 20 for ratchetable 
engagement with the teeth of first toothed member 
16, as member 16 is slidably advanced through guide 
member 18. Stainless steel is a preferred material for 
constructing the components which make up staple 
10. 

Preferably, members 16 and 22 ratchetably en- 
gage one another inside the region between first and 
second legs 12, 14 (as opposed to engagement 
outside the region between legs 12, 14 as would 
occur if member 16 were toothed on its upper 
surface and member 22 were constructed to lie atop 
member 16). The preferred arrangement facilitates 
the provision of a smooth, low profile upper surface 
on members 16 and 18, thus minimizing patient 
discomfort after the surgical site is closed over the 
staple. Moreover, the preferred arrangement afore- 
said improves the holding capability of the ratchet 
mechanism, as compared with that of a staple having 
a ratchet mechanism arranged to engage outside 
the region between staple legs 12 and 14. 

The surface of guide member 18 which covers 
trough 26 to define longitudinal aperture 20 serves 
as a "shield means" for preventing fouling of the 
region in which first toothed member 16 ratchetably 
engages second toothed member 22. This ensures 
that staple 10 may be adjusted to attain maximum 
compressive force at the osteotomy site. Without a 
comparable shield means the region in which the 
teeth of member 16 engage those of member 22 
could become fouled by tissue or other foreign 
matter, thus impairing the ability to compress the 
staple or adversely affecting the holding power of 
the ratchet mechanism. 

A "gripping means" such as a pair of opposed 
notches 30, 32 or a pair of opposed lugs (not shown) 
may be provided on staple legs 12, 14 so that staple 
10 may be gripped by a suitable pliers type staple 
manipulating tool for insertion, positioning, com- 
pression, removing or otherwise handling staple 10. 

In operation, the staple halves comprising first leg 
12 and first toothed member 16 (as one half) and 
second leg 14, guide member 18 and second 
toothed member 22 (as the other half) are assem- 
bled by slidably advancing first toothed member 16 
through longitudinal aperture 20 until teeth 28 of 
member 22 engage the teeth of member 16. The 
separation distance between staple legs 12, 14 is 
then adjusted by moving legs 12, 14 toward one 
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another such that member 16 is further advanced 
through longitudinal aperture 20. The ratchet mech- 
anism permits^ such advancement, but prevents 
movement in the opposite direction. That is, the 
ratchetable engagement of teeth 28 of member 22 
with the teeth of member 16 holds staple legs 12, 14 
a selected distance apart from one another and 
prevents movement of legs 12, 14 away from one 
another. Once adjusted as aforesaid, staple legs 12, 
14 are driven into the opposed ends of the bone 
segments which are to be joined, until the toothed 
undersurface of first toothed member 16 and the 
undersurface of second toothed member 22 lie 
closely proximate the outer surface of the bone. A 
suitable pliers type compression tool is then used to 
grip notches 30 and 32 and apply a compressive 
force between the ends of staple legs 12. 14 which 
protrude from the bone, thus urging the ends of the 
bone segments firmly against one another and 
ensuring, due to the holding power of the ratchet 
mechanism, that the bone segments remain com- 
pressed together after the compression tool is 
removed, the surgical site closed and the healing 
process underway. 

The staple of Figures 1 through 6 may be 
strengthened by providing a "reinforcing means" 
such as a flange (not shown) affixed between the 
upper inside surface of first leg 12 and the abbutting 
undersurface of first toothed member 16. The 
reinforcing means strengthens staple 10 by holding 
first leg 12 in position relative to first toothed 
member 16 when compressive forces are applied to 
staple 10 as aforesaid. A corresponding reinforcing 
flange may be provided between the upper inside 
surface of second leg 12 and the abbutting under- 
surface of guide member 18. 

The staple of Figures 1 through 6 may also 
incorporate "retention means" such as flanges 34 
(shown only in Figure 6) on each of staple legs 12 
and 14. Flanges 34 are for retaining the staple legs 
within bone into which staple 10 is driven. 

Metatarsal Osteotomy Staple 

Figure 7 depicts a metatarsal osteotomy staple 50 
which is structurally similar to basic tarsal osteotomy 
staple 10. The essential differences include the 
provision of staple legs 52, 54 of differing lengths, 
either or both of which may be round in cross-sec- 
tion; and the provision of a hooked projection 56 on 
the end of leg 54. Staple leg 52 is sized such that it 
may be passed through the cortex on both sides of a 
bone (see Figure 8a), whereas staple leg 54 is 
shortened such that it passes through the cortex on 
only one side of the bone. Projection 56 prevents 
staple leg 54 from slipping out of the bone. The 
configuration aforesaid allows staple 50 to "toggle" 
as the osteotomy is closed, ensuring firm closure. 

Figure 8b depicts an alternative metatarsal osteo- 
tomy staple which does not incorporate a hooked 
projection comparable to that of the staple depicted 
in Figure 8a ( but which does have staple legs which 
may each pass through the cortex on both sides of 
the bone, which may be desirable in some cases. 



High Tibial Osteotomy Staple 

Figure 9 depicts a high tibial osteotomy staple 60 
which is structurally similar to basic tarsal osteotomy 
5 staple 10. The essential difference is the provision, in 
high tibial osteotomy staple 60, of a "stepped" 
toothed member 62 which is affixed to and projects 
outwardly from staple leg 64 for ratchetable engage- 
ment with cooperating member 66 on staple leg 68. 
10 The stepped configuration of member 62 offsets 
staple leg 64 with respect to staple leg 68, allowing 
the surgeon to change the relative angle of bone 
segments which are compressed together with the 
aid of staple 60. 
15 Figure 10 depicts an alternative high tibial osteo- 
tomy staple 70 which is again structurally similar to 
basic tarsal osteotomy staple 10, but which has a 
stepped toothed member 72 similar to member 62 of 
staple 60. The legs 74. 76 of staple 70 are round in 
20 cross-section. A jig 120 (see Figures 13b, 13c, 13d, 
13f and 13g) having apertures corresponding to the 
diameter of staple legs 74, 76 is positioned over the 
osteotomy site with the aid of wires 121 and drill 122 
(Figures 13f and 13g) is then passed through the jig 
25 apertures to drill holes in the ends of the opposing 
bone segments. The separation distance between 
staple legs 74, 76 is then adjusted as described 
above with reference to basic tarsal osteotomy 
staple 10 and staple 70 is then inserted into the 
30 drilled holes (Figure 13h). Serrations 78, 80 on the 
insides of legs 74, 76 serve as a "staple retention 
means" to grip the bone when legs 74, 76 are 
ratchetably compressed toward one another (Figure 
13i), thus ensuring that staple 70 remains firmly 
35 seated at the osteotomy site. The tops of staple legs 
74, 76 may each be provided with a "retention 
means", such as sharp, outwardly flared flanges 
which cut into the cortex as staple 70 is driven into 
position, further ensuring firm seating of staple 70 at 
40 the osteotomy site. An aperture 82 is provided 
through stepped member 72 as shown in Figure 10. 
Once staple 70 has been driven into position and 
ratchetably compressed to seat it firmly at the 
osteotomy site a wire 84 may be passed through 
45 aperture 82 and the wire ends twisted together 
beneath that portion of member 72 which projects 
through staple leg 76, thereby further enhancing the 
holding power of staple 70. 

50 Knee Fusion Staple 

Figure 11 depicts one embodiment of a knee 
fusion staple 130 which is again structurally similar to 
basic tarsal osteotomy staple 10; the essential 

55 difference being the substitution of screw 132 and 
eyelet 134 for first leg 12 of staple 10. (A knee fusion 
staple would also be larger than basic tarsal 
osteotomy staple 10.) A round or square pin could 
also be used in place of screw 132 and eyelet 134. 

60 These various configurations are well suited to use in 
knee fusion operations. 

Bone Staple Kit 

65 Figure 12 is a pictorial illustration of a range of 
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components from which a staple having selected 
characteristics may be assembled. More particularly, 
Figure 12 illustrates a pairof staple legs 90/92 which 
resemble legs 12, 14 of basic tarsal osteotomy 
staple 10. It will however be understood that a kit of 
staple components may include alternate staple legs 
of round, rectangular or other cross-sections; of 
different lengths; having hooked projections similar 
to hooked projection 56 of metatarsal dsteotomy 
staple 50, etc. Staple legs 90, 92 are provided with 
longitudinally apertured guide members 94, 96 
respectively which are affixed to and project at right 
angles from legs 90, 92 respectively. Cross-piece 98 
having toothed undersurface 100 is sized for snug, 
slidable projection through the aligned apertures of 
guide members 94, 96. Toothed members 102, 104 
are slidably insertable into troughs provided inside 
the bases of guide members 94, 96 respectively 
such that the teeth of members 102, 104 ratchetably 
engage the teeth of cross-piece 98 to hold the 
assembled staple firmly together. Although mem- 
bers 102, 104 are shown separately, they would in 
practice be spot welded or otherwise attached to the 
staple legs. 

As will be apparent to those skilled in the art in the 
light of the foregoing disclosure, many alterations 
and modifications are possible in the practice of this 
invention without departing from the spirit or scope 
thereof. For example, the aforementioned bone 
staple kit may include components having character- 
istics of any of the staples herein described, thereby 
facilitating custom construction, by the surgeon, of a 
strong staple to suit the needs of a particular 
surgical procedure. Moreover, those skilled in the art 
will appreciate that the invention need not be 
restricted to bone staples per se, but may be applied 
to situations in which bone is to be grasped and/or 
situations in which objects are to be fastened to 
bone. Accordingly, the scope of the invention is to 
be construed in accordance with the substance 
defined by the following claims. 



Claims 



. 1. A bone staple for compressibly sustaining 
joinder of first and second bone segments, said 
bone staple comprising: 

(a) a first staple leg for securely penetrating 
said first bone segment; 

(b) a second staple leg for securely penetrat- 
ing said second bone segment; and 

(c) ratchet means for compressibly coupling 
said first and second staple legs together and 
for lockably positioning said staple legs a 
selected distance apart from one another, said 
ratchet means and said staple legs forming a 
"IT shape with no projections of said ratchet 
means above the intersections of said ratchet 
means with said first and second staple legs 
respectively, said ratchet means ratchetably 
engaging inside said "U" shape. 

2. Bone stapling apparatus for compressibly 



sustaining joinder of first and second bone seg- 
ments, said apparatus comprising: 

(a) a bone staple, comprising: 

5 (i) a first staple leg for securely penetrating a 

first aperture in said first bone segment; 
(ii) a second staple leg for securely penetrating 
a second aperture in said second bone seg- 
ment; and, 

10 (iii) ratchet means for compressibly coupling 

said first and second staple legs together and 
for lockably positioning said staple legs a 
selected distance apart from one another, said 
ratchet means and said staple legs forming a 

15 "U° shape with no projections of said ratchet 

means above the intersections of said ratchet 
means with said first and second staple legs 
respectively, said ratchet means ratchetably 
engaging inside said "U" shape; and 
20 (b) drill guide means for guiding passage of a 

drill through said first and second bone seg- 
ments to drill said first and second apertures 
longitudinally parallel to one another. 

3. A bone staple as defined in claim 1 or 2, wherein 
25 said ratchet means comprises: 

(a) a first toothed member affixed to said first 
leg to project at an angle therefrom ; 

(b) a guide member affixed to said second 
leg to project at an angle therefrom, said guide 

30 member for coupling with said first toothed 

member, thereby positioning said first leg 
relative to said second leg; and, 

(c) a second toothed member coupled to 
said guide member for ratchetably engaging 

35 said first toothed member. 

4. A bone staple as defined in claim 3, wherein said 
first toothed member projects from said first leg at 
an angle of about ninety degrees and wherein said 
guide member projects from said second leg at an 

40 angle of about ninety degrees. 

5. A bone staple as defined in claim 3. further 
comprising shield means on said guide member for 
preventing fouling of the region in which said first 
toothed member ratchetably engages said second 

45 toothed member. 

6. A bone staple as defined in claim 3, further 
comprising gripping means on said first and second 
legs respectively for gripping of said staple by a 
staple manipulating tool. 

50 7. A bone staple as defined in claim 3, further 
comprising: 

(a) reinforcing means affixed between said 
first leg and said first toothed member for 
holding said first leg in position relative to said 

55 first toothed member when force is applied to 

said bone staple ; and, 

(b) reinforcing means affixed between said 
second leg and said guide member for holding 
said second leg in position relative to said guide 

60 member when force is applied to said bone 

staple. 

8. A bone staple as defined in claim 3, wherein said 
staple legs each comprise retention means for 
retaining said legs within bone into which said staple 
65 is driven. 
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9. A bone staple as defined in claim 3, wherein said 
staple legs are of different lengths. 

10. A bone staple as defined in claim 3, wherein said 
staple legs are round in cross-section. 

11. A bone staple as defined in claim 3, further 5 
comprising a hooked projection on the end of one of 

said staple legs. 

12. A bone staple as defined in claim 3, further 
comprising hooked projections on the lower ends of 
each of said staple legs. w 

13. A bone staple as defined in claim 3, wherein said 
first toothed member is stepped. 

14. A bone staple as defined, in claim 3, further 
comprising an aperture through said first member 

and a wire for passage through said aperture and 15 
fastening over said second staple leg. 

15. A bone staple as defined in claim 1 or 2, wherein 
said ratchet means comprises: 

(a) a first apertured guide member affixed to 

said first staple leg; 20 

(b) a second apertured guide member affixed 
to said second staple leg; 

(c) a first toothed member for slidable 
insertion within said first and second guide 
members; 25 

(d) a second toothed member ratchetably 
engageable with said first toothed member to 
hold said first toothed member in position 
relative to said first staple leg ; and, 

(e) a third toothed member ratchetably 30 
engageable with said first toothed member to 

hold said first toothed member in position 
relative to said second staple leg. 

35 



40 



45 



50 



55 



60 



65 



6 



0301898 




0301898 




0301 898 




0301 898 




104 

96 




FIG.I2 



03018 98 




FIG.I3c 



0301898 




0301898 




JEuropaisches Patentamt 
European Patent Office ® Pubr-cation number: 0 301 &9 8 

Office europeen des brevets 



© EUROPEAN PATENT APPLICATION 

® Appfication number: 88307036.9 @ (nf c ,« ; A 61 B 17/58 

@ Date of filing: 29.07.88 



© Priority: 29.07.87 US 79266 

© Date of publication of application: 
01 .02.89 Bulletin 89/05 

© Designated Contracting States: 

AT BE CH OE ES FR GB GH IT U LU NL SE 

© Date of deferred publication of search report ■ 
10.05.89 Bulletin 89/19 



® SS^T l A ? uterbrid 9 e ' Howard Kergin Glenn 
502-713, Columbia Street 

New Westminster British Columbia V3M 1B2 (CA) 

® Lno^lT ° uterbrid 9 e . Howard Kergih Glenn 
502-713, Columbia Street 

New Westmihster British Columbia V3M 1B2 (CA) 

© Representative: Godsill, John Kenneth et al 

Haseltine Lake & Co. Hazlitt House 28 Southampton 
Buildings Chancery Lane 
London WC2A 1AT (GB) 



CO 

< 

00 

o 

CO 



o 

CO 



© Compressible bone staple. 

© A b6ne staple comprises first and second staple legs 
(12,14) and a slidably adjustable ratchet mechanism (16 18) 
coupling the legs together and for lockably positioning them a 
selected distance apart, thereby facilitating the application of 

tn°nT eSS,V fK !°/° eS bGlWeen the ends of a bon * Joined 
together with the staple. 




a 

LU 



Bundesdruckcrei Berlin 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 7036 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A,D 



Citation of document with indication, where appropriate, 
of relevant passages 



US-A-3 862 631 (AUSTIN) 

* column 2, lines 33-50; claim 1; 
figures 1-4 * 

FR-A-1 239 266 (VAN STEENBRUGGHE) 

* page 2, column 1, lines 22-29; column 
2, lines 7-43; figures 1-6 * 

US-A-4 570 624 (WU) 

* column 1, line 60 - column 2, line 
10; claim 1; figure 1 * 

DE-B-2 125 556 (FISCHER) 

* column 3, lines 21-32; claims 2,3; 
figures 1-3 * 

CH-A- 597 838 (NATIONAL RESEARCH 
DEVELOPMENT CORP.) 

* column 1, line 50 - column 2, line 2; 
claims 3,4; figure * 



The present search report has been drawn up for all claims 



Place of search 

BERLIN 



Date of completion of (he search 

16-02-1989 



Relevant 
to claim 



1-5 



1,2 



1,3,11, 
12 



1,2 



X 
Y 

A 
O 

P : 



CATEGORY OF CITED DOCUMENTS 

particularly relevant if taken alone 
particularly relevant if combined with another 
document of the same category 
technological background 
non-written disclosure 
intermediate document 



CLASSIFICATION OF THE 
APPLICATION ant. CI. 4) 



A 61 B 17/58 
A 61 B 17/08 



TECHNICAL FIELDS 
SEARCHED (Int. CI.4) 



A 61 B 17/00 

A 61 F 2/00 



Examiner 

M0NNE E.M.B. 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



